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JIH30C0MAJIbHbIE <DEPMEHTbI B XOflE 5KH3HEHHOrO U.HKJIA 
CJIEnHEft POflA HYBOMITRA 

P. Y. Bbicoijxafl, B. B. CopoKHHa, B. C. Ch^opob 


M3yHajin aKTMBHOCTb KHCJibix cj)Oc4)aTa3bi, PHKa3w m ^HKa3bi y cjieimeM po#a Hybomitra Ha 
cj)a3ax HHu,a, jihmhhkh h HMaro. YpOBeHb o6men aKTHBHOCTH jiH30C0MajibHbix cJ^epMeHTOB noABepxceH 
3HanHTejibHbiM KOJie6aHHHM b xo^e OHToreHe3a HacexoMbix. MaxcHMajibHbix 3Han6HHH KHCJibie Hyxjiea3bi 
AOCTHraiOT B HMIjaX B MOMeHT BbIKJieBa JIHMMHOK, y HenMTaKDIUMXCa JIHMMHOK MJiaAUIHX B03paCT0B H 
CTapuiHx — nepeA oxy k jiHBaHpieM. Kncjiaa cJ)occJ)aTa3a b siMijax MMeeT MeHbmyio aKTMBHOCTb, neM y 
JIHMMHOK H B3pOCJIbIX CJienHCH. BbIHBJieHa Ce30HHaa M3MeHMMBOCTb aKTHBHOCTH (JiepMeHTOB. IIOKa3aHO 
y Macrae jihsocom b aAanraBHbix nepecrpoiiKax MeTa6ojiM3Ma. 

Bojibmoe npaxTHnecxoe h TeopeTHnecxoe 3HaneHHe hmciot HccjieflOBaHHfl Me- 
Ta6ojiH3Ma HacexoMbix. 3 tot HHTepec o6MCH5ieTC5i TeM, hto o6MeH BemecTB Ha 
npoTA^eHHH *H3HeHHoro ijHxjia HaceKOMoro npeTepneBaeT cymecTBeHHbie H3Me- 
HeHHfl npw CMeHe (J)a3 pa3BHTHH. CxopocTb h HanpaBjieHHOCTb MeTa6ojiHMecxHx 
npoijeccoB, xax H3BecTHO, onpe^ejiHiOTCH (J)epMeHTaTHBHbiMH peaxu,H5iMH. Msynemie 
Ha6opa (J)epMeHTOB, hx crpoeHHfl h cbohctb y OT^ejibHbix npeflcraBHTejieH Hace- 
komhx HaxoflHTca Ha HanajibHOM 3Tane. Kax OTMenaiOT b CBoeM o63ope K). B. 
OmiHnnoBHH h H. H. MnHHHa (1976), Rjia (J)epMeHTOJiorHH HacexoMbix xapaxTepHa 
«KpaHH5i5i (J)parMeHTapHOCTb b OHToreHeTHnecxoM h bh^obom acnexTax». B 
6ojibmHHCTBe cjiynaeB HccjieflOBaHMM no^Beprajmcb bh^h Jierxo aocTynHbie, abjia- 
lomHeca TpaflHii,HOHHO yAo6HMMH oSbexTaMH ;yi5i 6HOJioroB, TaxHe xax apo30(J)Hjia, 
hjih nojie3Hbie HacexoMbie, Taxne xax miejia, mejiKonpa^H, MypaBbH, a Tax;xe 
napa3HTH nejiOBexa h ^hbothhx (Ohjihiiiiobhh, KomraeB, 1987; Kohhhcb h ap., 
1978; Miquel e. a., 1974; Skrzecz, 1990 — 1991). O&bexT Hanrnx HCCJieflOBaHHH 

OTHOCHTC5I X CBo6oflHbIM XpOBOCOCaM. 

B Kapejimi b TeneHHe fljiHTejibHoro BpeMeHH npoBO^HjiHCb Mop<|)OJioro-CHCTe- 
MaranecxHe h OHOJiord-axojiorHnecxHe Hcc/ieflOBaHHfl GJienHeH (Jlyrra, 1970; JlyTTa, 
BbixoBa, 1982). B to ;xe bpcmh ny6jmxan,HH no 6 hoxhmhh c^enHen oneHb Majio 
(MyHTHH, 51 3 jiobhu,xhh, 1993; TypbflHOBa h ap., 1993). BcecTopoHHee H3yneHHe 
3 toh rpynnbi HacexoMbix Heo6xoAHMO fljra 6HOjiornnecxoro o6ocHOBaHHH Me- 

pOnpHHTHH H CpeflCTB 6opb6bI C HHMH. Oco6eHHO nepCneXTHBHbIMH flBJI5IK)TC5I 
Hcc/ieflOBaHHH cJ)epMeHTaTHBHOH axTHBHOCTH 6e;ixoB y HacexoMbix Ha Bcex cj)a3ax 
pa3BHTHH, Tax xax ohh no3BOJiHT onpe^e^HTb HaH6o;iee nyBCTBHTejibHbie craflHH 
b OHToreHe3e, xor^a mo;kho ycnemHO B03^eHCTB0BaTb Ha 4>epMeHTHbie chctcmh 
B peflOHOCHHX HacexoMbix H CBOflHTb X MHHHMyMy HX HHCJieHHOCTb. 

B npoijecce OHToreHeTHnecxoro pa3BHTH5i opraHH3Ma Ba;xHbie (J)yHxn,HH bh- 
nojiH^eT jiH30C0MajibHan (J)epMeHTHaa CHcreMa. OepMeHTbi jih 30 com ynacTByiOT b 
npoijeccax raMeToreHe3a, o6HOBjieHH5i TxaHen, pacmeiuieHHH ot^hbihhx 3jieMeHT0B 
xjieTXH. Ochobhoh (J)yHxu,HeH 3 thx opraHejui HBjiaeTca BHyTpHxjieTOHHoe mraje- 
BapeHHe. Bee 3to tobopht 06 oco 6 o BaxcHOH po^H ^hsocom y opraHH3MOB co 
cjiOyKHbiM ^KH3HeHHbiM u,hxjiom, npeTepneBaiomHx b OHToreHe3e MeTaMop4)03 
(Hourdry, 1974; Inokuchi e. a., 1991). Hajinnwe xoMiuiexca xhcjihx 
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rHflpo;iHTH*iecKHx (JjepMeHTOB noKa3aHO h y HaceKOMHx (XapcyH, 1976; Kohhhcb 
h AP-, 1978, 1979; Sommer, Spindler, 1991). 

B 3aAawy Hacrosimero nccjieAOBaHHsi bxoahjio H3yneHHe aKTHBHOCTH (JjepMeHTOB 
jih30C0m y cjieimeH poAa Hybomitra b xoAe hx ;KH3HeHHoro ijHKjia. 

MATEPMAJI H METOAbI 

MccjieAOBajiH cjienHen poAa Hybomitra Ha (J)a3ax siHu,a, jihhhhok I — IX CTaAHH 
h HMaro. C6op MaTepnajia ocymecTBjisuiH BpyMHyio b MecTax BtimiOAa HacexoMbix: 
Ha 6o;iOTax, jiyrax, mcjikhx BOAoeMax, no 6eperaM pex h pynbeB no mctoahkc 
J lyTTa (1970). JIhmhhok h Kjia/jKH anu, noMemajiH b neHHijHJUiHHOBbie (JjjiaKOHM 
c cy6cTpaTOM (mox, Top<{), noHBa, jiHCTbsi h no6ern bmciuhx pacreHHH). BecHOH 
jihhhhok co6HpajiH cpa3y nocjie CHeroTasiHHsi b nepnoA BbixoAa hx h3 coctoahha 
noKoa, jieTOM — b nepHOA aKTHBHoro nHTaHHsi, oceHbio — nepeA 3hmobkoh H3-noA 
jieAflHoro noxpoBa. HacTb jihhhhok occhhhx c6opoB coAepacajm b xojioahjibhoh 
xaMepe b TeneHHe HecKOJibKHx MecsnjeB. Ha aHajiH3 hx 6pajin 3 hmoh. KjiaAKH 
HHij, co6paHbi b KOHu,e HKXJ151—Hanajie aBrycTa, b3«th Ha 6noxHMHHecKHH aHajiH3 
b MOMeHT Hanajia BbuiyiuieHHfl jihmhhok. HMaro — tojimco BbuieTeBrnne H3 co6- 
paHHbix b npnpoAe h coAepxcaBmHxca b jia6opaTopHH KyxojiOK. 

M3 HCC^eAyeMoro MaTepnajia idtobhjih 10%-e roMoreHara b 0.25 M pacTBope 
caxapo3bi, coAep^cameM 0.001 M 3JXTA, pH 7.4. roMoreHH3au,Hio ocymecTBjisuiH 
b mshtchx yoiOBH^x b roMoreHH3aTope THna noTTepa Ha xojioac. ToMoreHaT 
ocbctjisuih u,eHTpH(J)yrHpoBaHHeM npn 4000 o6/mhh b TeneHHe 10 mhh. B HaA- 

OCaAOMHOif JKHAKOCTH OnpeACJISUIH HeceAHMeHTHpyeMyiO aKTHBHOCTb (JjepMeHTOB. 
fljra onpeAejieHHfl o6meii aKTHBHOCTH (JjepMeHTOB b npo6bi npn roMoreHH3au,HH 
Ao6aBji5uiH HenoHHbiH ACTepreHT tphtoh X-100 b kohchhoh KOHii,eHTpaii,HH 0.1%. 
fleTepreHT pa3pymaeT MeM6paHbi jih30com, cojno6HjiH3HpyeT 3aKjnoHeHHbie b opra- 
Hejuiax (JjepMeHTM, ho b npHMeHsieMOH KOHijeHTpaijHH He OKa3HBaeT HHrH6Hpyiome- 
ro BjiHHHHfl Ha aKTHBHOCTb (fcepMeHTOB. OnpeAejmjm aKTHBHOCTb KHCJibix <t>oc<i)a- 
Ta3bi, flHKa3bi h PHKa3bi. YpoBeHb (J)oc(J)aTa3H bhabjisuih no MeTOAy Beccea c 
coaBTopaMH, Hcnojib3ya b KanecTBe cy6cTpaTa n-HHTpo<i)eHHji<i)oc<i)aT HaTp ha 
(BHoxHMHMecKHe mctoam HccjieAOBaHHa b KjiHHHKe, 1969). fljia onpeAejieHHa 

aKTHBHOCTH HyKjiea3 Hcno;ib30BajiH cneKTpo(J)OTOMeTpHMecKHe MeTOAw: flHKaabi — 
noKpoBCKoro c coaBTopaMH (noKpoBCKHH, ApnaxoB, 1968), PHKa3w — JleBHijKoro 
c coaBTopaMH (1973). 

no KaacAOMy BapnaHTy 6 wjio nccjieAOBaHO 4 — 5 npo6. HaBecxa MaTepnajia (1 
r) COCTOSUia B 3aBHCHMOCTH OT CTaAHH pa3BHTHH H3 3 — 50 3K3. JIHMHHOK HJIH 
B3pocjibix HaceKOMMx. TaKHM o6pa30M, yxce caMa npo6a, B35rra5i Ha 6HOXHMHnecKHH 
aHajiH3, npeAcraBjisuia co6oh b 3HanHTejibHOH CTeneHH ycpeAneHHbiH MaTepnaji, 
B KOTOPOM HHBejIHpGBaJIHCb B03MOJKHbie pa3JIHHH5I MCJKAy OTACJIbHbIMH OCo6flMH. 

npH CTaTHCTHnecKOH o6pa6oTKe AaHHwx Hcno^b30BajiH HenapaMeTpHnecKHH 
KpHTepHH U BmiKOKCOHa— MaHHa —Yhthh, peKOMeHAyeMHH npn Majiwx Bbi6opKax 

(ry6;iep, TeHKHH, 1969). 


PE3yJIbTATbl M OBCyatAEHHE 

nOKa3aHO, HTO aKTHBHOCTb JIH30C0MaJIbHbIX (JjepMCHTOB Ha npOT^eHHH 

^KH3HeHHoro AHKjia cjienHeii noAsep^eHa 3HaHHTejibHHM H3MeHeHH^M (pnc. 1—3). 
YpoBeHb KHCJibix rHApojia3 b AHu,ax HaceKOMbix nepeA BbijiyiuieHHeM jihhhhok 
AOBOJ ibHo BbicoK, b nepByio onepeAb sto othochtc^ k Hyxjiea3aM. 

MaxcHMajibHbie 3HaneHHfl khcjioh (J)oc(J)aTa3bi OTMeneHM y jihhhhok IV—V 
CTaAHH pa3BHTH£, )KHBmHX B Jia6opaTOpHbIX yCJIOBHaX H B3OTMX Ha aHaJIH3 B 

(JieBpajie. 3aTeM Ha VI—VIII craAHax OHa HecKOJibKO CHH^caeTca h BHOBb pe3KO 
B03pacTaeT y jihhhhok CTapmnx B03pacTOB (VIII—IX). npo(J)Hjib khcjimx Hyiuiea3 
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PHC. 1. AKTMBHOCTb KMCJIOH (J)OC(J)aTa3bI Ha pa3HbIX 
4>a3ax >KH3HeHHoro nHKjia cjienHen po^a 
Hybomitra (b mhkpomojislx n-HHTpo<j)eHOJia/MHH/r 
cbiporo Beca). 

3flecb h Ha pHc. 2, 3: / — aftua; 2 — jmhhhkh I crajjHH, 
3 — JMHHHKH IV—V CTa^Hft, 4 — JIHHHHKH VI— 
VII CTaOHft, 5 — JIHHHHKH VI—VIII CTaflHft, 6 — JIHHHHKH 
VII—IX CTaflHft, 7 —JIHHHHKH VII—VIII CTaflHft, 8 — 
jihhhhkh VIII—IX craoHft (npeaKyKOjnca); 9 — HMaro 
(hiohl), 10 — HMaro (raojit). 

Fig. 1. Activity of acid phosphatase in different 
phases of the life cycle of Hybomitra horse flies 
(in micromol of p-nitrophenol/min/g wet weight). 



PHC. 2. AKTMBHOCTb KMCJIOH ,ZJHKa3bI Ha pa3HbIX 
$a3ax >KM3HeHHoro unioia cjienHen po^a Hybomit¬ 
ra (b AE 260 /MHH/r Cbiporo Beca). 

Fig. 2. Activity of acid DNA-ase in different phases 
of the life cycle of Hybomitra horse flies (in 
AE 2 6o/ min /g wet weight). 


b o6iijhx nepTax cxojk c onHcaHHMM rjisl (J)occ})aTa3bi. 06pamaeT Ha ce6a BHHMaHHe 
6o;iee pe3KHH cnaa hx ypoBHH y jihhhhox VI—VII craflHH. 

y B3pOCJIfaIX HaceKOMMX aKTHBHOCTb H3yHCHHbIX (J)epMCHTOB HMeeT BBICOKH6 

3HaHeHH«, ho HHxce, neM y jihhhhox nepefl oxyxjiHBaHHeM. 

CpaBH6HH6 o6meH aKTHBHOCTH JIH30C0MajIbHbIX (JjepMCHTOB y JIHHHHOK VII — 
VIII CTa^HH, b3othx Ha aHajiH3 b pa3Hbie ce 30 HM rofla, noKa3ajio, hto MaxcHMajib- 
HOH OHa 6bUia 3HMOH H MHHHMaJIbHOH JieTOM (pHC. 4). 

OTHomeHHe HeceflHMeHTHpyeMOH aKTHBHOCTH 4>epMeHTOB k o6meii, no KOTopoMy 

MOXCHO CyflHTb O C0CT05IHHH JIH30C0MaJIbHMX MCM6paH, TaXXCe H3MCH5ieTC5I B 

3aBHCHMOCTH ot (})a3bi xcH3HeHHoro n,nxjia HacexoMoro (pHC. 5). 

Oco6eHHOCTH 6hojiothh cjienHeH onpeaejraiOT xapaKTepHbie fljra bh^ob yMe- 
peHHoro nosica 6ojibnme xojie6aHH5i b jjjiHTejibHOCTH MeTaMop(J)03a. JIhmhhkh h3 
OflHOH KjiaflKH MoryT pa3BHBaTbca ycKopeHHO, c oneHb kopotkoh AHanay30H, a 
apyrne — 3aMe;yieHHO, c BbipaxceHHoii ananay30H Ha nocjiejjHHx crajjHflx. IIo xa- 
KOMy nyTH 6yaeT pa3BHBaTbca jiHHHHxa, 3aBHCHT ot bhciqhhx ycjiOBHH, rjiaBHWM 
o6pa30M ot TeMnepaTypbi cpeflM. fljm pa3BHTH5i xajxaoro BHjja cjienHeH Heo6xoflHMa 
onpeaejieHHaa cyMMa rpaayco-flHeH, xoTopaa HaxamiHBaeTCfl b TeneHne MecmjeB 
B KHKHblX XJIHMaTHHeCXHX 30HaX H B TCHCHHe JieT Ha CCBepe. B roflbl C XOJIOflHbIM 
JieTOM pa3BHTHe jihhhhox 3aT5irHBaeTC5i, hx opraHH3M o6jiajtaeT cnoco6HocTbio x 
3aMefljieHHio o6MeHa BemecTB biuiotb jjo xojioaoBoro on,eneHeHH5i. IIpH HacTyiuieHHH 
6jiaronpH«THbix ycjiOBHH MeTa6o;iH3M HHTeHCH(|)HijHpyeTC5i, npoflOjnxaiOTCfl pocT 
h pa3BHTHe HecexoMoro (JlyTTa, 1970). Ba^xHyio pojib b aaanTaijHH jihhhhox 
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PhC. 3. AKTHBHOCTb KMCJIOH PHKa3bI Ha pa3HbIX 
4>a3ax >KM3HeHHoro umcjia cjienHew po#a Hybomit¬ 
ra (b AE 2 6o/ MMH / r cwporo Beca). 

Fig. 3. Activity of acid RNA-ase in different phases 
of the life cycle of Hybomitra horse flies (in 
AE 2 6o/ min /g wet weight). 



3 umcl decHa Jlemo OceHb 


Phc. 4. M3MeHeHne o6men axTHBHOCTM jih 30C0- 
MajibHbix (JjepMeHTOB y jimhmhok cjienHen poaa 
Hybomitra VII—VIII ctsljxuPi 3 pejiocTH b pa3Hbie 
ce30Hbi rofla. 

/ — KHCJiaa (JxxxJjaxaaa; 2 — JIHKaaa; 3 — PHKa3a. 

Fig. 4. Changing of general activity of lisosomal 
enzymes in Hybomitra horse fly larvae of VII—VIII 
ages in different seasons of the year. 


cjienHen k M6H5nonjHMC5i TeMnepaTypHUM ycjiOBH5iM BtinojiHaeT jiH30COMa;ibHHH 
annapaT xjieTOx. C noHHjxeHHeM TeMnepaTypw npoHCxojjHT nepexjnoMeHHe o6MeHa 
BemecTB Ha BHyTpeHHHe pecypcw. Peaxn,HH cHHTe3a 3aMeaji5noTC5i, o6ecneMeHHe 
SHeppHen h noAAep;xaHHe Heo6xoflHMoro ypoBHfl MeTa6ojiH3Ma ocymecTBjraiOTCfl 
3a cneT yTHjiH3aii,HH, Bxjnonafl rHjjpojiH3, 3anaceHHMx paHee BemecTB. Kax noxa- 
3ajiH HamH HccjiejjOBaHH5i, Han6ojiee bmcoxhh ypoBeHb jiH30C0MajibHMx (JiepMeHTOB 
Ha6jnoflajica y jihmhhox cjienHen b 6ojiee xojiojjHoe BpeM5i rojja, xorjja jihhhhxh 
BbiHy^eHM nepexo^HTb Ha 3HfloreHHoe nHTaHHe (pnc. 4). HajiHMHe pa3BHToro 
^H3ocoMajibHoro annapaTa no3Bo;i5ieT hm nepeHOCHTb fljiHTejibHoe rojioaaHne. Jle- 
TOM, xorfla JIHMHHXH aXTHBHO nHTaiOTCfl, aXTHBHOCTb JIH30C0MajIbHMX rHflpOJia3 
3HaMHTe;ibHO HH^ce, b 3to BpeMa pa6oTax)T flpyrne nHmeBapHTejibHMe (JjepMeHTM. 

C flpyroH CTopoHbi, Ha6jno^ajiCH bmcoxhh ypoBeHb H3yMeHHMx (J)epMeHTOB h 
b jieTHHe Mec5iu,bi. 3to CB5i3aHO c ynacTHeM jihsocom b npou,eccax ayTO(i)arHH, 
jiHXBH^au,HH otjkhbuihx ojicmchtob xjictxh h HeHyjKHMx CTpyxTyp npn nepexo^e 
HacexoMoro c o^hoh 4>a3M pa3BHTH5i Ha apyryio hjih b momchtm jiHHex Ha 4>a3e 
JIHMHHXH (pHC. 1—3). y JIHMHHOX MJia^IHHX B03paCT0B BMCOXHH ypOBCHb JIH30- 
COMajIbHMX 4>epMeHTOB 0&b5ICH5ieTC5I, XpOMe TOPO, TeM, MTO OHH He nHTaiOTCfl. 
Ilepexofl Ha 3x3oreHHoe nnTaHHe npoHCxo^HT Ha III cra^HH pa3BHTH5i, c xa;xflOH 
CTa^Hen ycnjiHBaiOTCfl hx arpeccHBHOCTb ( Hybomitra — xhiuhhxh) h nojincJiarHfl. 
C 3THM CB5I3aHO CHHJKCHHe aXTHBHOCTH XHCJIHX rHflpOJia3 y JIHMHHOX VI—VII 
craflHH, B3ATMX Ha aHajiH3 b jieraHe MecflijM. Kor^a jihmhhxh crapmHx B03pacT0B 
POTOBHTCH X OXyXJIHBaHHK), OHH nepeCTaiOT nHTaTbCH, H B 3T0T MOMeHT Ha6jIK)flajIOCb 
B03paCTaHHe aXTHBHOCTH JIH30C0MBJIbHMX (J)epMeHTOB, a CJieflOBaTejIbHO, H POJIH 
jih30Com b o6ecneneHHH Heo6xoflHMoro ypoBHa o6MeHa BemecTB. IIojiyMeHHMe 
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HaMH pe3yjibTaTH noxasHBaiOT BaxtHoe 
3HaweHHe jiH30coMajibHoro annapaTa b 
npoijeccax MeTaMop4)03a y cjienHeH. To 
ace caMoe 6 hjio npo^CMOHCTpHpoBaHO 
paHee fljm KOMapOB. Abtoph (Mills, 

Lang, 1972) noKa3ajiH, mto KHCJiaa (})oc- 
(J>aTa3a (4>epMeHT-MapKep jih30com) y 
JIHHHHOK KOMapOB HMeeT JJOBOJIbHO 
HH3Koe 3Ha^eHHe. Ilo Mepe pa3BHTH& 

OHa yBe^HMHBaeTca h flocraraeT 
MaxcHMyMa y mojioamx b3pocjihx oco- 
6eii. 3aTeM aKTHBHocTb aToro 
6 hctpo CHH^caeTca h ocTaeTca nocrosiH- 
hoh Ha npoT^^eHHH Been jkh3hh B3poc- 
jibix KOMapOB. Taxa si 3aBHCHMOCTb xa- 
paxTepHa h ajih a pyrnx jkhbothhx, b 

JKH3HCHHOM IJHKJie KOTOpbIX HM66TCfl 

craflM MeTaMopct)03a. HanpHMep, y ro- 

JIOBaCTHKOB aKTHBHOCTb BCeX JIH30C0- 

MajibHbix 4>epMeHTOB b 3HawrejibHOH 
CTeneHH B03pacrajia Ha CTa^wax 
jiHHHHOMHoro pa3BHTH» h pe3xo naAajia 
b KOHije MeTaMop(J)03a (Hourdry, 1974). 

Ha craflHH HHija, b Hanajie h KOHije 
JIHHHHOHHOrO pa3BHTHSI y cjienHeH pofla 
Hybomitra o6HapyaceHa BMCOKaa 
aKTHBHocTb KHWbix HyKjiea3. FIOXOJKHe 
aaHHue nojiyneHbi ajih HacexoMbix h APyrHMH HccjieAOBaTejisiMH. BH^yTa h Ce- 
BacTbHHOBa (1979), H3ynaBmHe Ae30KCHpH6oHyKjiea3Hyio aKTHBHocTb b OHToreHe3e 
TyTOBoro mejiKonpa^a, OTMenaiOT, mto MaxcHMajibHaa aKTHBHocTb khcjioh ,Zl,HKa3bi 
6blJia y TOJIbKO HTO BbnueAUIHX H3 flHU.a JIHMHHOK. B HamHX HCCJieflOBaHH«X KJiaAKH 
5 ihii, cjienHeii noABeprajiHCb aHajiH3y b momcht Hanajia BHKjieBa, t. e. Tor^a, 
Kor^a npoHcxoflHjiH axTHBHO npoijeccbi AerpaAaijHH, pacmenjieHHsi cymecTByiomHx 
3M6pHOHajIbHHX TKaHCH. B TCHCHHe flJIHTeJIbHOH MHOIK)3TanHOH JIHHHHOMHOH (J)a3hl 
b opraHH3Me cjienHeH nponcxoAflT MHoroMHCJieHHhie nepecrpoHKH, xor^a OTAejibHue 
TxaHH noflBepraiOTCfl jiH3Hcy, a Apyrne BHOBb CHHTe3Hpy iotcsi . B 3thx npoijeccax 
ynacTByioT (frepMeHTH HyxjieHHOBoro o6MeHa, b tom hhcjic KHCJihie HyKjiea3H, 
ocymecTBAHiomHe pacmenjieHne OTpa6oTaBmHx HyKjieHHOBux khcjiot. FIpoAyKTH 
Aerpa^ai^HH Hcnojib3yK>TCH opraHH3MOM Ha nocjieayiomHx (J)a3ax pa3BHTH5i b xa- 
necTBe hcxoahhx npoAyxTOB rjm CHHT63a. 

Kncjiasi (J)occJ)aTa3a — jiH30C0MajibHaji (J)0C(J)0M0H03CTepa3a nmpoxoro cnexTpa 
AeifCTBH^, Hrpaiomaa BaacHyio pojib b o6mchc yrjieBOAOB, jiCuihaob, HyxjieHHOBux 
khcjiot h 4>oc4)opHbix coeAHHeHHH. HeopraHHHecKOMy (J)occt)opy npHHaAJie^cHT kjho- 
neBaa pojib b peryjian.HH aHepreTHnecxoro o6MeHa kjictkh b ijejiOM (Wu, Racker, 
1959), noaTOMy H3yneHHe axTHBHOCTH khcjioh 4>oc(i)aTa3bi MoaceT AaTb nojie3Hyio 
HHcJjopMan.Hio xax o (JjyHKijHOHHpoBaHHH jiH30COMajibHoro annapaTa, Tax h o 
coctohhhh 3HepreTHHfccxHx h APyrnx o6MeHHbix npoijeccoB B KJieTKe. B flHIjaX 
cjienHeH axTHBHOCTb khcjioh ({>oc(})aTa3bi b otjihhhc ot Hyxjiea3 HMeeT 6ojiee 
HH3KHe 3HaneHHfl, neM y jihhhhok h b3pocjihx HacexoMbix. B jiHTepaType ecTb 
yxa3aHH« Ha cymecTBeHHyio pojib khcjioh $oc(})aTa3bi b (J>oc4)ophom o6MeHe Ha- 
cexoMbix npeHMymecTBeHHO Ha (})a3e HMaro (OnjiHnnoBHH, MnHHHa, 1976). IIo- 
jiyneHHbie HaMH jjaHHue noATBep^AaiOT 3 to nojio^ceHHe. 

IIpOAOJIJKHTejIbHOCTb (J)a 3 hl JIHHHHKH y CJienHCH B CeBepHbIX mnpOTaX, B03- 
MO^CHOCTb pa3BHTHfl HX no ABOHKOMy nyTH OTpa^CaiOTCa Ha KapTHHe BapbHpOBaHHH 
noxa3aTejieH cbo6oahoh h o6meii axTHBHOCTH jiH3ocoMajibHHx (JjepMeHTOB Ha pa3- 


% 
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PHC. 5. OTHOIIieHHe CB 060 AH 0 M aKTMBHOCTM JIM30- 
coMajibHbix ^epMeHTOB k o6men Ha pa3Hbix $a3ax 
>KH3HeHHoro uMKjia cjienHen po^a Hybomitra (b 
%). 

A — KHCJiaa 4 x>c 4 )aTa3a « 5 — JXHKa3a; B — PHKa3a; / — 
aAna; 2—8 — jihmhhkh I—IX cra/mit; 9 — HMaro. 

Fig. 5. Ratio of free activity of lysosomal enzymes 
to general one in different phases of life cycle of 
Hybomitra horse flies (in %). 
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HHX CTaflHflX pa3BHTHH. Hapflfly CO CHHJKCHHCM ypOBHfl JIH30C0MaJIbHHX (J)epMeHTOB 
y axTHBHO nHTaiomHxcfl jictom jihhhhox Ha6jiiOflaeTca h aobojibho pe3xoe ero 
B03pacTaHHe, xoTopoe mo>kct 6wTb o6mchcho xax nepexoaoM Ha cjieayiomyK) 
CTaflHio pa3BHTna, npoHexoflamHMH npou,eccaMH AerpaaaijHH bo BpeMa jihhbxh, 
Tax h pa3HHMH cpoxaMH npeflmecTByiomero pa3BHTna jihhhhox. 

06cyxc^aeMaa oco 6 eHHOCTb c{)H3HOJiorHH cjienHeH HaxjiaAWBaeT OTnenaTox CBoe- 
o 6 pa 3 HH h Ha CHHTe3HpyeMbie y jihhhhox jiH30C0MajibHbie CTpyxTypw. Flo coot- 
HOmeHHK) «HeCeAHMeHTHpyeMOH», HJIH paCTBOpHMOH, H o 6 meil aKTHBHOCTH JIH30- 
COMaJIbHHX (J)epMeHTOB MOJKHO CyflHTb O C})yHKII,HOHaJIbHOM COCTOaHHH JIH30C0MaJIb- 

Horo annapaTa. B npoijecce pa6oTH nepBHMHwe jih30C0mh, coAepjxamHe tojimco 
rHflpojia3H, cjiHBaiOTca c ayTO- h reTepoc})arocoMaMH, BXjnonaiomHMH noAJiexcanjHH 
rnflpojiH3y MaTepnaji, h o6pa3yiOT BTopHHHbie jih30C0mh. riocjieflHHe icpyrniee no 
pa3Mepy h hmciot jia6HjibHyio MeM6paHy, KOTopaa jierxo mojkct 6biTb pa3pymeHa. 
PaHee HaMH 6hjio noxa3aHO, hto jictom b TxaHax jkhbothhx, b nacraocTH pbi6, 
CHHTe3HpyeTca MeHbme jihsocom h ohh hmciot 6ojiee nponHyio MeM6paHy, noaTOMy 
b 3tot ce30H ro^a, xax npaBHjio, onpeflejiaeTca MeHbmHH npoijeHT pacTBopHMoii 
4)paKU,HH JIH30C0Ma;ibHbIX C^epMCHTOB, a CaMH JIH30C0MM, npeAcraBjieHHbie 
nepBHHHbIMH CTpy KTy paMH, 6oJiee yCTOHHHBbl K B03ACHCTBHIO BHyTpeHHHX H 
bhcihhhx (JiaxTopoB pa3 jihmhoh npnpoAbi (Bbicou,Kaa, PHnaTTH, 1988). Bhcoxhh 
ypOBeHb HeceAHMeHTHpyeMOH aXTHBHOCTH JIH30C0MaJIbHHX (J)epMCHTOB CBHfleTeJIb- 
CTByeT o HajiHHHH 6ojibmoro nncjia btophhhhx jihsocom, hto o&bacHaeTca nacroH 

CMeHOH CTaAHH pa3BHTHa H aKTHBHbIM (J)yHXII,HOHHpOBaHHeM B CB33H C 3THM 

jiH30COMajibHoro annapaTa y jihhhhox cjienHeH. V KOMapa npon,eHT pacTBopHMoii 
xhcjioh c})oc(J)aTa3bi HapacTaji no Mepe pa3BHTHa jihhhhxh, pe3xo noAHHMajica b 
c})a3e xy kojikh, flocraraa 90%, h 3aTeM CHHJxajica y HMaro (Mills, Lang, 1972). 
flo HamHM aaHHHM, 3 to b o6meM cnpaBefljiHBO h fljia cjienHeii, cjiynaH chhjkchhh 
AOjih pacTBopHMoii (J)paKu,HH cj)epM chtob o6mch5iiotc5i oco6eHHOCTaMH OHToreHe3a 
cjienHeii b ycjiOBHax ceBepa. 

TaxHM o6pa30M, npoBeaeHHbie nccjieAOBaHHa noxa3ajiH, hto komiuickc jih30- 
coMajibHbix (JiepMeHTOB BbmojraaeT Baxuiyio pojib b aAanTHBHbix nepecTponxax 
opraHH3Ma cjienHen Ha Bcex c})a3ax pa3BHTHH. OTMeneHa onpeAejieHHaa B03pacraafl 
Cneil,HC})HMHOCTb B CHHTe3e Tex HJIH HHbIX KHCJIbIX rHAPOJia3I Ha paHHHX CTaflHflX 
6ojibmoe 3HaneHHe hmciot Hyxjiea3H, a Ha c})a3e HMaro — xHCJiaa (J>occ})aTa3a. 
CymecTBeHHoe bjihahhc Ha (J)yHxij,HOHHpoBaHHe jihsocom 0Ka3HBaeT ce30H roAa. 
Han6ojiee axTHBHO pa6oTaeT jiH30coMajibHHH annapaT, npoH3BOAfl npou,eccbi 
ayTOJiH3a npn nepexo^ax c oahoh Ha APyryio cTa^Hio pa3BHTHH h BHyTpHxjieTonHoro 
nnmeBapeHHH, xor^a opraHH3M nepexjnoHaeTOi Ha 3HAoreHHoe nHTaHHe. IIocjieAHee 
MOJKCT 6bITb BH3BaHO BJIHflHHCM KaK BHyTpeHHHX, Tax H BHdnHHX (JiaXTOpOB. 
Bojibrnne xojie6aHHH b ajiktcjibhocth MeTaMopc})03a y cjienHeH yMepeHHoro noaca 
hbjihk)tc» npHcnoco6jieHHeM, 6jiaroAapn xoTopoMy bo3mojkho ocymecTBjieHHe noji- 
Horo *H3HeHHoro n,Hxjia b axcTpeMajibHbix ycjiOBMx cpeflbi. 3HaHHTejibHan nacTb 
3thx npHcnoco6HTejibHHx peaxn,HH ocymecTBjifleTCH c noMombio jihsocom. 
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LYSOSOMAL ENZYMES IN LIFE CYCLE OF HORSE FLIES OF THE GENUS HYBOMITRA 
R. U. Vysotskaya, V. V. Sorokina, V. S. Sidorov 

Key words : horse flies, Hybomitra , enzymes of lysosomes. 

SUMMARY 

The activity of acid phosphotase, RNAase and DNAase in ovum, larvae and imago phases of 
horse flies of the genus Hybomitra was studied. The rate of the total activity of lysosomal enzymes is 
a subject of considerable fluctuation during the onthogenesis of these insects. Maximal values of activity 
of acid nucleases were observed in ovum at the moment of larva hatching, in non-feeding larvae of 
younger ages, and in elder ones before the pupation. The acid phosphotase in ovum had lesser activity 
than in larvae and adult horse flies. The seasonal variability of the enzymatic activity was recovered. 
The participation of lysosomes in adaptive reconstructions of metabolism is shown. 
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